"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86- Da toRVOF set 00et: 3 


tt 


A ESE 2 slips asl Se Hee Piss te 


eb heeiea Bebvet 


EER EB eet chee ariel een Be AES Se Be ea E 


uoncuts, Ne O 


2 : + z 
foe foe Fe cee aoa piles op ee 


ae! ; 
‘3 : € € tea re 
Sars ees : : : 
o. 7 shied iateds SLCLa . j 
oe » Three.Ztectrode 1 Pochacass : 
% : Un sichaay * - 
5 tpi o ee ft ‘ne st t : 
a ee ittdh as ar B, 1947, p. 2e3-g0n Live, Tebes 


Describes & newly developed (h 
fee-electgode ephr . 
: : al eillteha reer for the measurement o fe Wek ; : 
. . charper & resulta indicate that such a dis. 
aoe. ger may have wide Practical application. 


ae 


Hats 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135130004-3" 


V APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135130004-3 


1d Bie Pee een nibs a Ease ai aa ESAS (sth iat Rep tet ora oe eset Bed CE Bale MG: LESS Tee SER lle eee 


" MORGULIS, i. D 


“Dlestrens - Raission 
Cathodes - Exission 
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"Letter to the Baitor," WH. D. Morgulie, P. G. 
Borsysk, B. I. Dratlovitekaya, 2 pp 


"hor Tekh Fig™ Vol XIX, No 9 


Polenical reply to:an article by Khlebnikov Cceur 
Yekh Fiz" Vol XIX, 124, 1949) who criticized 
euthors' article, "Optical and Photoelectrical 
Properties of Antimony-Cesium Cathodes." Dis- 
cuasion centered over depth of effective zone of 
photoeffect, which was calculated by authors to be 
a ately 19 willimicrons. Submitted 16 Feb 49. 
. rae 19796 | 
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Some optical charactertetice af ant{mony-casium photacathodes. 
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VESR/Physics - Thermoelectron Baiseion 11 Dec 51 


"Experimental Investigation of the Oxide Cathode," 
N. D. Morguiis, Ya. P. Zingerman, Inst of Phys, 
Acad Sci Ukrainian 88R, Kiev i 


"Dok Ak Fauk B8eR" Vol Loo, No 5, yp 783-785 


Concludes that the thermo-emission of oxide cathodes 
must ta detd by the phys properties of surface layer 
and not by the entire vol as was earlier (1941) be- _ 
lieved, Verifies experimentally the fact of the ex- 
istence of this layer and clarifies its peculiari- 
ties. Indicates the methods for completely eolring 
this problem of verification. Submitted by Acal 
OF B. Iandsberg 15 Oct $1. 
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YoRaquLIs B.D. otvetatvennyy redaktor; ius, V.L., redaktor; RAKHLIKA, BoP ee 

A POETS dak tor. 
(transactions of the conference on cathode electronics, held in Kiev 
on June &9, 1951] Trudy soveshchanifa po katodnol elektronike; &$ 
iiunia 1951 «. Kiev, Ind-ve Akademif nauk Ucrainskof GSR, 1992. 139 p. 


[Mtorof iis} (MLBA 7:16) 
| 1. Savashohaniye po katodnoy elektronike, Kiyev, 1951. 2. Chlen- 


correspondent AN USSR. (tor Morgulis) 
(Electronics) 
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ussr/Physics - Seniconductor Cathodes, Jan/Feb 52 
: : Photoemission 


‘Finiesion of. Some Semiconducting Cathodes," KR. D- Mor- 


| 
t “Investigation of Photo- and Secondary Electron 
¢ guiie, P. G. Borzyak, B. I. byatlovitekaye 


pF OPEN Tei Ak nauk SSSR, Ser Fiz" Vol XVI, Kol, p 122 


os . Current artivie is & prief description of 6 report 
oe that appeared in Jubitee {saue of 6Oth Birthday of 
8. I. Vavilov. States comparative tnvestigation of 

* gome cathodes with similar optic characteristics put 

aifferent integral sensitivity proved that the cause 
was related to 4 difference in photoelec output of 


- electrons from filled stones. 
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Devel nte im electronice {n the Ukrainian Soviet 
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Abs Jour; Referat Zhur - Fizika, Ko 3, 1957, TI31 


Author : Morgulis, W.D, 

Inst : 
d Title : Contribution to the Theory of the Interference of Lighy 
! in Thin Absorbing Films. 
Orlg Pub; Nauk. zap. kiyevs'h. unet, 1955, 14, No 8, 18:-187 


Abstract : To clarify the optical. properties of thin absorbinc 
films, in particular the properties of photocathode 
| wedges, a comparison is made of the reflection and 
transparency curves, obtained by calculation and ex= 
perimentally. A theoretical c@iculation {6 male of 
the reflection and trensmiae{on curves of thin {ater- 
fereace absorbing films ) Placed on various bases, in- 
cluding ebscrbing ones (metallic). From the coinci- 
dence of the experimental end calculated curve: one 
determines the index of refraction and of absorption, 
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Pub. 153 - 22/2k 
Morguiis, N. D.; Ptushioskly, Yu. G. 


Se IERIE it 
Diffusion of atoms of admixture (impurity) across near-contact layer 


of oxide cathode 
Zhur. tekh. fiz., 25, Ko 6 (June), 1959, 11597-1159 


The authors dtscuss the introduction ‘nto cathode cores of suitable 
activating admixtures for the purpose of facilitating and accelerating 
the process of activation of oxide cathodes and ralntaining them in 
tne active state during the entire perfod of opera :icn; and they 
consider the subsequent formation of a layer of ba:ium orthosilicate 
Fa55i0; possessing all the characteristics of the chemical blocking 
leyer and exerting a negative influence upon the prolonged operation 
of the cathode. They coasider in detail the cause: for the appearance 
of this layer. On the basis of data pregented on che process of 
activation end prolonged operation of oxide cathodes the authore ex- 
pect that both nickel atoms themselves in the cathide cores and 

other «dmixtures hit the layer. Three references, including one 

USSR: Yu. G. Ptushinekiy, Author's abstract of cardidate dissertation, 
Institute of Physics, Academy of Sciences of Ukrairian SSR, Kiev, 195k. 


March 24, 1955 
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Card 1/1 Pub. 153 - 18/19 
Author : Morgulis, N. D. 
B tithe : “Certain pecullarities of the fonizational method of obtaining very high 
vacuun 


m Periodical : Zhur. tekh. fiz., 25, No 9 (September), 1955, 1667-1670 


| Abstract : The author states that the experience gained in his works of the past two 

: years cleariy indicates the necessity for cathode electronics of very high 

vacuum of p = 1/109 rm, most expediently obtained by the comparatively ' 

; simple and interesting fonfzational method of D. Alpert (J. Appl. Phys.. 

2h, 1953 and 25, 1954), whereas ordinary techniques give oaly p = 1/107 ma. 

4 In connection with the very great interest and ftmportance of this new method 
the author and associates conducted a nunber of experiments to clerify cer- 
tain of the method's peculfarities. In the present vork he gives the es- 
sence of part of these experiments and briefly expounds the results. He 
thanks D. A. Gorodetskly, C. Ya. Pikus, 0. V. Boyko, I. A. Romanova, and 
L. S. Khranovskaye for their participation in the experinents. Seven rer- 
erences: €.g. V. Gavrilyuk, “Author's abstract of candidate dissertation, 

: Institute of Physics, Acad. Sct. Ukrainian SSR, 1954; D. A. Gorodetskiy, 

3! Sbornik; Tezisy dokladov na XII nauchnoy seset! KGU, sekts. fic. (Syxposiua 

of Theses of reports at the 12th scflentific session of Klev State University, 

physics section), 1955. 
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7D Niiegsh an’ M. Dey Gavrilyuk, Ve Mey and Kulik,a. Ye. 
a me < cAetens SAUN SLATES DCO 
ms Title ' Condensation of a nolscular besm on « metal susface 


Pesto Dok. AN SSSR 191/3, 79-482, Mer 21, 1955 


Abstract | 1 A. quandd tative exparinental_stuly-of- <oudonating. mo] eotlis-on-metal 
en, aurfaces ig dissusssd. Special consiieration wes given tia the con- 
_.. .. densation of atyvontiwsa oxide molooules on very well mijied t ten 
Dama. The method of marked molecules was used in the salute 
“beam of redionctive moleculesot teotop Sr 89 sea used j'or the marking 
strontimpoxide molecules). The sxperimenta were conducted with the 
help of a pasaive platinum evaporetor et a poppernt gee of T cen x. 
= Tae density of the wolecule been wae: ‘poout= 10 Mi ae Tee elec oe 
= ‘Yéstults ave presented in the form of diagrams. “Tenrefirances: ‘4 Hints 
- 4 USA, a French and i British. ‘Graphs. 


“Insti tution | i : The Acad. of Soe, CGR, The ‘Institute of Payalve 
‘Preeentad by ue Academioten Se Ae ‘Vekshinskiy, December 9, 1954 
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Abs Jow : Ref Zhur - Fizika, No 2, 1957, No hok3 


Author +: Mor ge, N.D., Marchuk, PK. 

Inst 2 titute of Paysics, Academy of Sctences, Ukrainian salt Kiev. 

Title : Prysical Phenomena Occurring when the Cathode of an Arc Discharge 
Works im Caesium Vapors. 


Orig Pub : Ukr. fin. th., 1956, 1, Hol, 59-T2 


Abstract : Am experimental investigation was amie of the processes that determine 
the high emission activity of a thermal cathode of an arc discharge 
im caesium vapors at intreased (approximately 0.5 mu mercury) pressure, 


of amperes per square centimeter. The high emfssion density is ex- 
plained by the region where an active film of caesium can exist and. ‘ 


4 higher cathode temperatures. The total cathode current. fe separated. 
{nto an fonic and an electronic components. The peculfarities char- 
acterizing the basic thermal electronic portion of the discharge cur- 

; le are explained, as is the relative influence of the evaporation and 
Card : 1/2 
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Category ; USSR /Electronics ~- Gas Discharge and Oas-discharge Inst:;uments H-T 


Abe Jour : Ref Zhur - Fictka, No 2, 1957, Ro k2k3 


vaporfzation of the active caesium film on the cathode om the establish- 
ment of dyhamfic equilibrium in the cathode. The problem of the dis- 
tribution of the energy in Aifferent parte of the gas discharge ie 
considered briefly. Bibliography, 22 titles. 
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2. ggg Results and Aime-of Research in. the Field of Cathode _ 
flectronics,” by N. D. Morgulis, Physics Institute, Academy 


of Sciences USSR, Izvestiya Akademii Nauk SSSR, Seriya Fizi~ 

cheskaya, Vol 20, No 9, Sep 70, PP 9TI-992 
-.. The writer briefly describes the modern state of secondary electron 
teiasion, paying special attention to Soviet developments and leaving the 
widJect to be treated with more detail in a later report by L. N. Dobretsov. 


‘fhe writer considers the following as particular problems still awaiting 
solution: tae real activating factor of secondary emission; “memory” 


devices consisting in storage. m dielectric surfaces; nuclear batterfes 
using the beta-emission af Sr’ (W. Shorr, “Auclear Batteries,” Report 
Wo 171, International Conference on Atoms for Peace, Geneva, 1955; P. 


| .. flappaport,. Phys. Reve, 93, ak6, [1954]; and W. Pfaun and others, J. 
Apphe Phys aie Ts {1934]).. 7 ra 
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The various phenomena discussed in this report have a common basis 


ig that they ere generated by accelerated particles impinging on the 


surface cf a solid body. This topic involves the following queat fons. 
evggeated for further researcht energy transfer at collision and the 
subsequent scattering of incident particles; sputtering of the solid 
BUrface on heavy particle impact; electron exchange » L.@., the surface 
heutralfzation of fona; and finally, secondary electron emigsion. 


The writer concludes that the main Purpose of the conference should 


Consist 4n the evaluation and in further development of these important 
‘problema. 
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fin. 20 no.9s1067 8 '96, (KIRA 10:1) 
(Photoelectric celle) 
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109-11-8/8 


and Gavrilyuk, ¥.E. 


_ AUTHORS: _ Morgulis, N.D- 
lectronics (Sorok let sovetskoy 


TITLE: 40 Years of Soviet Cathode & 
katodnoy elektroniki) 
Yol. IIE, Ho-ll 
SSR). 


PERIODICAL: Radiotekhnika 4 Elektronika, 1957 
pp. 1uS2 - 1467 (U 


ABSTRACT: An attempt is rade by the author 
of the most importent Soviet works an 
field. Tne firat electron tubes were produced 
Union in 1918 by M.A. Bonch-Bruyevich, who initiated « small- 
ecale production of receiving tubes. The firet investigations 
of the cethodes were carried out by several workers a few 
years later. In 1920, P.I. Lukinsxty and N.N. Semenov carried 
out firet investigations of the photo effect. At the beginning 

k on cethode electronics was primarily 


carried out in a laboratory fn Leningred attacked to the 
factory "Svetlana" and in a lavoratory in Moscow. The Moscow 
laboratory was directed by P.V. Timofeyev and it was prinarily 
{ntereated in the investigation of the phato effect and the 
secondary emission. At about the same time, I.Ye.Teum and 
‘$§.P. Shubin proposed a theory of the photo effect which is 
valid up to the present day. The photc effect was also investi-~ 
Gardl/3 gated quantitatively on Ag-Cs cathodes and on Sb-Cs cathodes. 


of the Thirties, the wor 
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40 Years of Soviet Cathode Electronics 109-11-8/8 
nics, 


bombardment of cathodes, inve ; 
th: 8, awestig¢ation of the structur 
metals by means of electron nicroscopy and tayestis oa oF 


| eas discharges. 
There are 174 Slavic references. 
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Moe Gates N. UU. 
| AUTHOR: Horgulis, u.D. 109-12-1/15 


TITLE: Physical Properties of and Design Criteria for the Porous 
Barium-tungsten Cethode (L-cathode) (Fizichecxiye svoystve 
i elementy rascheta poristogo bpariy-vol'franovogo katoda) 


Me 86° ~=—SPERIODICAL: Rediotekhnika i Blektronike, 1957, Yol.II, No.12, 
| pp. 1471 - 14/3 (USSR). 


ABSTRACT: The present issue of .the Journal (Yol.II, lio.12) deals 

4 almost exclusively with the problems related to the properties 
ait of the L-cathode. The sin of this article is to sumzarice the 
material contained in all the following papers and to give some 
formulee which would facilitate the design of the I-cathoce. In 
general, it is assumed that a porous bapiuge tungsten cathode 
consists of the following three elexents: “Surface, porous 
region and dispenser or camer. The physics1l processes of 
importance in the cathodes are: 1) uniforzity of the surface 
. emission; 2) dynamic equilibrium of the active surface layer 
as a function of temperature, ion borbardzent and action of 

the chemically-active gases, and 3) diffusion of the barium 
vapours through the porous region on to the emitting, surface. 
The above problems are briefly dealt with and formulae for 

| determining the life and optinun emission conditions for the 
Cardl/2 cathode are given. 


Beer ee 
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| ; , 109-12-1/15 
: Physical Properties of and Design Criteria for the Porous Boriuz- 
tungsten Cathode (L-cathode) 


There are 53 figures and 10 references, 3 of which ere Slavic. 


ASSOCIATION: Physics Institute of the Ac.Sc. Urrsinian SSR, Fiyev. 
(Institut fiziki AN USSR, g. Kiyev) 


SUBMITTED: May 8, 1957 


AVAILABIE: Library of Congress 
Card 2/2 
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AUTHOR MORGULIS ND. PA ~ 2150 


2 TITLE e Emission of Thermoelectrorns of Seignette-Semiconductora. 
=“ &§ PEQIODICAL+ Zhurnal Tekan. Fizey 1957, Yok 27, Hr 2, pp 432 - 434 (0.9.5.8. } ; 
“ Received: 3 / 1957 : Revieweds 4 / 1957 : 


ABSTRACT This paper deals with the investigation of the thermoenission 
of a new. class of non-metallic substances, the seignette-seni- 
aonductors, which probably belong to the polar type and have a 
high €-value. It was begun with BaTi0,. After an explanation of 


" ite advantages and disadvantages the technology of cathode- 
‘ sir, ya production is described. The electron-emiseiona of the cathodes 
were measured in ordinary vacuum-diode-lamps. The following 
resultes were obtained: 1) Thernoemiseion of a pure titanate 
on the cathode core of nickel-aflicate {se about 1020 - 1200 K , 
{in the interval of 1 - 20mk.cm*. In the case of a core of ; 


e 


pure niokel results are leas precise. 2) In the case of a 

Be double-layer-cathode the emiss{on attained a considerably higher, 
pets walue within the same range of temperature, i.@. 15 - 250 mA.cm «+ ’ 
For comparison a double-layer-system was tried out, tre exterior I 
layer of whioh consiated of Thoriumoxide. Eniseafons were con~ : 
siderably less: 0,5 - 5 mh.cn72. 3} In the case of cathodes of ized @ 
type at the saag temperature emission vas attained in an intervel of 


ie 10 = 180 mA&.om™*« 4) By means of a tungsten-detector siso the 
- Card 1/2 
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“24 PURTODICAL 3 Yevtnik Akadenii nauk a5 ty W95he at on Ts aro (gon) 
q ABSTRACT: The moat urgent tesk in crthode electronics ig the experimen 


t.1 and theoretical invertigation o- physic.+ urvblen: deal- 

A ing with the atructure anc properties of 2olids of digvferent 
‘4 netewe, and «ith their cufaces; by thie means the elecsron 
enisaion of these bodius ig determined. ake other inzortant 
task is the experinental Lud theores ical invortis ation of dit- 
4 ferent kinds of electron eniseion, inverticetion of nvan® of 
| imrroving exietins and creating new ty;es of catnedas end 

- | the elvoration of rew eniveion metuodce the different kinte 
or electron enatesion crn be divided into o typere The self- 
enission, mnich 174 be segrerded a5 jateingie property of the 
solid body, belons,s t9 the firet tyne, pod tne “orced emission, 
whieh is csuged by axtarior influence exerted un tie solid 

os Pee Card 3 body, Ue cai to the secoml type. fhe firat crobler. can be 
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AUTHOR: Hone Given 15-2-539/49 


| TITLEs Cathode Electronica Research (Raboty fo natodnoy elektronike). 
z AlleUnion Confcrence in Leningrade (¥aesoyuznoy® coveshchaniye 
¥ Leningrade) 


PERIODICAL! Veotnik Akadenii Nauk sssa, 1958, 4 fir 2. 2pe 100-106 
1 (USSR) 
ABSTRACT! fhe ath conference was held from October 17 to Getober 24, 


1957 in Leningrade. Lore than 500 representativec of scienti-~ 
1 fic research institutions and industrial firms ef the country 
took part as well as guests fren ebroad. S. A. Vokshinssiz 
opened the conference. ii. D. MNormulis gave @ repurt on "40 
Years of Soviet Cathode WYectronics’. lie ave @ ictailed de- 
| geription of the investigation of Soviet :cicntists and ¢ng- 
| aneera in this field, dnd of the positive tnflue sce on the 
“| inprovenent of technological procesges. The rain work of the 
: conference was done in the sections for thernel alectrerice, 
| photoelectronic-s and auroelectronic erissions, for technology» 
au for gas discharge, and for fonic processes. En 20 meetings 
{ 120 reports were civene The perticipants vigiter stientific 
: Card 1/2 research laboretories and places of production zn Leningreie 
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246} 27? 00 SOV/161-1-7-16/21 
AUTHOR: _Morgulis, H. D. 
TITLE: Change of Work Function of Electron Yrom Metal Under the Influ- 


enue af am Adsorbed Film of BaO Molecules 
PERIODICAL: Ficika tverdogo tela, 1959, Yol t, MrT, pp 1125-1132 (USSR) 


ABSTRACT e The temperature dependence and the influence of the kind of 
metal base om the work function of electrons ae well as the 
characteriatic properties of monomolecular mixed layers on & 
metal baae were experimentally massured. The author further 
tried to measure that part cf the work function in the systen 
BaO-Hi, that fa a function of the ef{gen-dipole moment of Ba0. 
The experimental set conafated mainly of a previously deacribed 
tube. In all cases rolled tungaten strip was ueed for the base, 
coated by the different layers in question. The change of the 
contact potential was determined by the shifting of the ini- 
tial volt-ampere-characteriatics of the electronic current. 
Among others the following layere were examined: Ba0-W, CL-W, 
Ba-0-W, Bad-0-W, BaQ-Pt, BaQ-Ge, Bad-Be, Be.O-fa, Had-EnSb, 
Ba0-Ag,Te (Figs 2,545.6) On the atrength of the reeulta of 
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SOV/161-1-7-16/21 
Change of Work Function of Electron From Metal Under the Influence of 
an Adsorbed Fila cf BaC Molecules 


measuremant the change of the work function of electrons in the 
layer substance ia discussed and an attempt fe made to explein 
the common nature of thia phenomenon. Thie investigation was 
shared by the following sciantiste, who contrituted alao perti- 
nent publications: ¥. KM. Gavrilyuk, @. Ya. Pikus, De Ae 
Gorodetakiy, Yu. S. Vedula, and Yu. G. Ptuehineskiy. There are 
7 Cigures and 16 references, 8 of which are Soviet. 


ASSOCIATION: Goauniversitet, Kiyev (State University, Kiyevr) YY 
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gox/191-1-11-12/27 
BR. Dp. 


On the Electronic and gadsorption properties of Fils of Bariuc 


Atoas on the Surface of Tungsten Coated With Oxy @en 


PERIODICALS 


ABSTRACT! 


Fizika tverdogo tela, 1959 Yol 1, Ne 11+ PP 1717 - 1799 (USSR) 


Investigations were carried out to establish whether Ba-0-W- 


films are suitable for thercal cathodes. A measure for the 

suitability 4s the work function (9) of the electrons and the 
increased adsorption stability of these layerg- The measuring 
method is described in detail in reference 1- The files Ba-0-8 


(2% ae Fel eve 5.5 OVe 
tenperature range 800 - 2 


cally presented in figure 1. 


systed that & noticeable 


5.9 evs .5 ew) were examined in the 


900°K- The measuring results are graphi- 
It is rencarkable for the Ba-0-8- 
jrregularity oceurs from 4400 - 1500°Ks 


which still has to be clarified: Comparing the Ba-0-W-sy stem 


with the Bed-W-systea at 
the Bad-molecule Woure ve 
that in the other syste 
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of Barium &toms on the Surface of Tungsten Coated With Oxygen 


identical. Further examinations were nade to establish whether 
4 the systeas Q-Ba-8 end Ba-O-W are identical (Fis 2). fhe 
measuring results point to the fact that the two systens are 
not of the sane valency, but that the systex O-Ba-W easily 
changes over to the systen Ba-O-W, hich is the more favorable 
and is more stable energetically: There are 2 figures and 4 
: references, 9 of which ere Soviet. 
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TITLE: 


(Letter 
tepluvoy em. 
tormoelLektronnoy eal 


AY PERIODICAL: Radiotekhnika i ¢ 
pp 1065 - 1066 (USSR} 

need the investigation of this probLlea 

of the results obtained were published 

Morgulis and Pe 

in America and 

date ir. & nunber 


Lektronilcae £1959, Vol &, Nr 6, 


ABSTRACT ¢ 
in 1949 end somc 


in a nuniber of articles (Ne 
~ Ref 2}. Similar work has been done 
re pubLlistied at a Later 


Hernquist et ale 


_ Ref LY. Tie authors 
rey converuion by 
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sov/109-4-G-26/27 
_ The Problem of Converting the Therual Energy Into Electrical Energy 
by Employins Thermal Electron Enission (Letter to the Editor) 


protective ring and the distance between the electrodes 
was 2mm. A drop of cacsi entroduced into the tube 
qesura Was kept co 
When a negative potontial 
gon current *¢as obacrved. 
rted, a large elec:ron 
current I. the wagnitude of ft, could 


be controlled by the vapour pressure and the catyode 
temperature tT . Et was found that at ¢ =“ 169 C and 
T+~l300 C . the ion current at -90 ¥ was 


oO 
20 mAfem 3; the short-circuit current was I. = 2.0 re 


o 
the optimun useful power Was 0.6 Wen and the efficiency 
was about 5%. It is thought that the performence of this 
type of energy-conuverfing device could be improved 
further. 
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by Eaploying Thermal Electron Enission (Letter to the Editor 


i ciyev (Institute of 
ION: Institut fiziki AN USSR, K 3 
sie ad Physics of the Ac.Sc., Ukrainian SSR, Kiyev) 


SUBMLTTED: February 9, 1959 
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6/194/62/000/012/075/101 
1295/0308 . 


AUTHOR ¢ | Morgulis, N. D. 
TITLE s ‘ he application 
Pe ye in the field of pr 


PERIODICALS - Referativnyy zhurnal, 
Oe 12, 1962, 56, abatract 12 ah 
- Kyyive‘k. unt, Ve 18, nO. 3s 1959, 
- gummary in Rus. )) 


TEXT: Recent work carried out at Kiev St 

field of physical cathode electronics is 

spectrometry. all-welded glass analyzer-t 

made it posaible to improve the vacuum in them and tigate 
the composition of gas liberated during activation and operation 
of an oxide cathode, the emission of negative Lone from an oxide 
cathode, as well a6 the characteristics of getter and fonic «x—— 
haust action in high-vacuum systems. The preseure of the adsorbed 
component of residual gases has been determined by the flash me- 


| Gard 1/2 


TP CeO 


APPR : . eepaade 
OVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135130004-3" 


"APPROVED FOR RELEASE: 03/13/2001 


else . “A Mu i BEF nee Ree Pee ee 


CIA-RDP86-00513R001135130004- 


ee mn . . I ce : sae) aire ace sn apigipsRcmnimrecim eo 3 
\ ere ; og 4 Saad 
oe Te ee 
ps 

: te dst, 8/194 62/000/012/0T3/108 - 

The application of new «+. 0295/0308 


thod. The influence of sesidual gas adsorption on the reflection 

of slow electrone and ot the work function of the surface of gone 

solid todies fe inveatigated. It te shown that reliable values of ~~ 
the reflaction coefficient can only be obtained under euper-high 
vacuum. The diffraction of slow electroné from @ pure and & barium 
film coated surface of a W monocrystal is {nvestigated. Cathode 
sputtering te investigated in the region of small energies of the 
aputtered fone by means of radioactive indicators. f Abatracter'@ © 
note? Gomplets translation. /. 
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AUCHORS ¢ Morguiie, We Dey Feushinekiy, itt. “ey COV /20=128=5-16/6T 
OV» ° e 


TITLES Some Speoific Features of tha Partial adaorption of Residual 
Gas Components at Very High Vacuum 


PERIODICALt Doklady Akademii nauk SSSR, 1959s Vol 126, "r 5, pp 930-952 (useR) 


ABSTRACT £ In the present paper the authors investigate thea properties of 
a "natural" mixture of reaidual gases generally precont in 
electronic devices at high vacuum. For this investigation the 
authors use a masa spectrometric device intended for inveati- 
gations in the field of high-vacuum processes. The inaide of 
the masa epectrometric analyzer tube employed was fitted with 
a long tungsten band. This tuba consisted wholly of glass and 
was soldered. The pressure of the residual gases waa 


pM 1.1078 torr. The tungsten band served as the basia on 
whose surface the components of the residual gases investigated 
were adsorbed. A schematic representation of the mass spa etrum 
of these gases is given in a figure. The present problem was 
investigated by the well-known “flash” method. The relative 
Card 1/4 degree of adsorption AT/r, of each component of this mixture 
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Soue Specific Features of the Partial Adsorption SOV /20~126-5-16/67 
of Residual Gas Componente at Very High Vacuum 


may be determined from date given in the above-mentioned 
figure. This degree of adsorption is proportional to the mean 


- 4T, BR nda = 
condensation probability k t=" «= = Ck_ , where li 
nm Uy Pda a 


denotes the total amount of gas adsorbed within the given time. 
The following interesting conclusicn fa arrived at: 


ic (He) =, k (Eo) os Oo}. In order to obtain more exact 


data on the specific features of adsorption of cach gas 
component in the mixture, the partial adsorption rates were 
determined by measuring the dependence of the quantity Ar i“ 
on the time t of previous adsorption expoeure. This 
dependence ia represented in a diagram for the 2 main components 
Hy and Nj. For comparison, the dependence AI in shown for 
the total “flash of all gases in the fon source. The total 
pressure of the gases amounted to p' =~ 1,10°& torr. The 
desorption of the components Hz and No frou tungeten after 

Card 2/4 extremely long exposure of the latter in the residual gas pessta Shs 
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Some Specific Faaturea of the Partial Adeorption of OU /20-126-5-18/67 
Reaidual Gas Componenta at Very High Vacuum 


can be investigated mora closely by means of the temperature 
variation with respect to time. In doing oc, the outhors 
obuerved the polyphase nature of the adeorbec atatea of Eg 
5 and Ko on tungsten, which complicates thie zhenozenon even 
; wore. Tha third diagram gives the charactarictice of 
pertial dependence on adsorption of the “pumping out" of the 
ga8 components Ho and No from the mixture of residual gases, 
ae after the tungsten band had been freed from these components 
; by “flashing” at high temperatures snd then cocled. The 
curves chown in figure 2 ara qualitative representationa of 
the integrals of the curves given in figure 3. Investigations 
of this protlem are being continued. Thera ere 3 figures and 
2 references, 1 of which fe Soviet. 
of Physica 
ASLOCIATION: Institut fiziki Akademii nauk USSR (Institute /or the Acadeny 
of Sciences, Ukr 85R) 
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AG goog £62358 5/120/60/000/005/026/052 
[4400 (%-8 £032/E314 : 
of AUTHORS: Morgulis, N.D. and Marchenko, R.I. 
“4 SS SS 
“J TITLE: Some Lonisation Methods of Measuring Very Low 


Pressures 


PERIODICAL: Pribory i tekhnika aksperimenta, 1960, No. 5, 
ppe 106 - 106 


‘TEXT: The Alpert gauge_{s almost universally used to measure 
F very Low pressures C< 10 mn He} Aithough it ts a very 
:e simple device it is far from being perfect. It has 4 
relatively low sensitivity ana therefore requires relatively 
complicated jon-current amplifiers. The principal disadvantage. 
: however, is the fact that its lower pressure limit fs still 
| too high. The present authors describe various methods for 
improving the Alpert gauge Fig. la shows one of these vs 
) modified forms of the Alpert gauge. In this gauge the x ‘ 
q electron current is injected into the anode I , which is in V 
the form of a cylindrical grid with closed ends. The system 
incorporates & simple Wehnelt cylinder and an electron 
reflector III. The fon-collector IV is in the form of «4 
very thin wire at 4 small and, if possible, the same negative 
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a0 5/420/60/000/005/026/05E 
£032/E314 
Some Lonisation Methods of Measuring Very Low Pressures 


patential as on the electrodes II and III. A cotl is wound 
on the outside of the glass envelope and produces & amaLll fl 
\ 


magnetic field H. Use of the electrun reflector and the 
magnetic field increases the mean free path, i.e. the ionising 
power, and the almost ‘field’ free space inside the anade 
enables the positive ions ta Leave this space more easily- 
This kind of manometer has 4 loer pressure Limit of 


:0°3 mm He. With H = 150 Oe the sensitivity of the manometer 


was Cound to be L120 in ané this is higher by an order of 
magnitude than the sensitivity obtained with the ..Alpert gauge: 
The present authors have also investigated the design reported 
by Houston and Afpert in Ref. 2. This design is shown 
schematically in Fig. 1é. The gauge consists of a clased 
anode -[ , 4 reflector IT and an ton-callector Y1r . The 
electrode system is Lecat f in a strong Longitudinal magnetic 
field. It was found that Ris design the ion current depends 
lincarly on the pressure and the sensitivity is extremely 
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£032/E314 
Some Tonisation Methods of Measuring Yery Low Pressures 
large (of the order of 10° om” *}. Although the present authors 
have investigated this gauge only in the range 
“~ 1978 - 107? . they are of the cpinion that owing to the high 
sensitivity this gauge would he very suitable for pressures 


<< Lo"? mm Hg. It is therefore suggested that this manometer 


should be further investigated. 
There are 5 figures and 5 references: English and 1 Soviet. - 
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AUTHORS: Morguliss N.D., and Korchevoy, Yu.P. \ 
TITLEt ¥ Blectronic and Ionic Emission of Metal-film Cathodes 
(fecathodes) in Caesium apours 


PERIODICALE ee: vysshikh uchebnykh zavedenty, Fizika, 


L-cathodes in an atmosphere of alkaline metals is of considerable 
interest since it can yield {nformation on the relative electron 
emissivity of the cathode coatings. The problem was investigated 
experimentally by employing the tubes constructed by i .Morgulis 
and Naumovets (Ref. 1). Tie tubes were provided with disc 
cathodes having & diameter of 3 mm. The cathodes were of two 
typest 1) a porous Ba-W L-cathode, and 2) a Ba-Ni pressed 
cathode. A disc anode having 4 diameter of about L mm was 
situated at a distance of 2 1.5 mm from the cathode; the anode 
vas provided with a protective ring so that 4¢ wag possible to 
measure the electrons Ig and ion Ip emission of the central 
uniform portion of the cathode. A drop of metallic caesium was 
4ntroduced in the tube and the vapeur pressure DP of this 
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Electronic and Ionic Emission of Metal-film Cathodes (L-cathodes) 
in Caesium Yapours 


substance could be determined from the temperature t of the 
tube envelope. By employing a strong transverse magnetic field it 
was possible to ensure that the ion current of the tube had no 
external electron components, The electron-emission components 
are shown in Fig. l. These illustrate the dependence of Ig (on 
cathode temperature T for two vapour presaurest p=3x 10-6 om 
(t = 25 °C}, and 1 x 10-2 mom (t = 150 °C). These equilibrium x 
relationships are illustrated by the solid curves in Fig. 1 for 

t = 25 °C, and by the dotted lines for ¢ = 150 °C, The currents 
Were measured by means of microsecond rectangular pulses. ‘The 
curves marked I refer to Ba-W, while curves II are for the 
Ba-Ni cathode; the vertical scalas for the two curves are 
different. Analysis of these curves shows thate 1) the specific 
enissivity of the two cathodes has the usual value; 2) at 

t = 150 °C the curves of Ig at 700-890 °C have a minimum, this 
being due to the partial desorption of the Cs film from certain 
areas of the cathode surfaces; 3) the righthand-side portions of 
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8/139/60/000/005/023/031 
EL92/B182 
Electronic and Ionic Emission of Metal-film Cathodes (L-cathodes} 
in Caesium Vapours 


both the curves. for t = 150 °C are much higher at temperatures 
between 800 and 1000 °C than those determined for 25 °C; 
%) at t = 150 °C the electron emission of a Ba-Ni cathode has a 
very high value even at low temperatures. Both the cathodes 
showed a strong thermal ionisation of Cs which manifested itself 
in the presence of appreciable fonic current. This effect is 
illustrated in Fig. 2, where the ion current is plotted as a 
function of the cathode temperature. Curve I characterises the 
thermal fonisation of Cs atoms on the surface of the Ba-W cathode, 
while Curve II shows the same effect for the Ba-Ni cathode. 
These curves were taken at p = 2x 10-+t mm, which corresponds to 
‘ = 80 °C, From Fig 2 it is seen that a considerable increase of 
with temperature fs observed. This indicates that the 
sbtncics contain micro regions where the active coating has been 
removed; the size of these regions rapidly increases with 
cathode temperature. Further measurements for the Ba-W cathode 
are Shown in Fig. 3 where the temperature range extends from 
1000 to 1300 °C; the curves in Fig. 3 give the electron emission 
Card 3/+ 
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Electronic and Tonic Emission of Metal-film Cathodes (L-cathodes) 

in Caasium Vapours 


at t = 25 °C (solid line) and 150 °C (dotted line) as well as the 

ion emission at 80 °C; these curves can be regarded as the 
continuation of the curves of Figs 1 and 2 for higher temperatures. 
Curves showing the dependence of the electron current I, 

(at T = 900 6C) and ion current I, (at Tf = 1000 °C) on the Cs 
Vapour pressure (t = 80-180 °C) for’ the Ba-Nt cathoda are given in R 


Fig. 4 Here it is seen that though I increase, the 


coefficient a = I,/t o (where I o iS the valve of the ton 


current calculated unter the assumption that aJi the atoms of Cs 
impingeing on the cathode are ionised) shows a considerable 
decrease: a: Similar effect is observed in the Ba-W cathode. 
This is due to the shift of the adsorption equilibrium towards 
the increase of tae coverage of the cathodes by Cs, i.e. towards 
the reduction of the uncovered portion of the cathode surface. 
Thare are & figures and 9 referencest 2 English and 7 Soviet, 
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oY. 2700 
AUTHORS: Morgulin, No Des Raumovets, A. G- 
TITLE: Utilization of Thermoelectric Emiaaion for Direct 


Converaton af Thermal Into Electric Energy 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. J+ PP» 537-542 


TEXT: In the introduction, the authors refer to the great importance af 
girect conversion of thermal into electric energy, and mention 4& mond- 
graph by A. ®. Foffe in which “vacuum thermocouples” were suggeated. 

Jome theoretical reaulte of a previous paper (Raf. 2) are also dealt with 
in detail, and the reaultea of a number of publicatians are diacussed, 
above all, with respect to the {nveatigation results obtained with tungaten 
L-ecathodea. For verifying the various résults, teat tubes were produced 
with plane tungsten L-cathodes and emall anodas (electrode spacing: ms 2mm); 
a drop of metallic ceaium was introduced inte the tubea eo that the cesium 
Vapor pressure p depended on the temperature of the thermostat which 
contained the test tube. The cathode tenperature T was neaaured with an Y 


Card 1/3 


a i SISA tea tance BEE! 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135130004-3" 


"APPROVED FOR 


F333 FESR aD ae: 


aay 


i SUH SUE ASRS PES Se Sd ene gM Pala) BSS Sag Ee he ee 


Sater = ——_ 


RELEASE: 03/13/2001 CIA-RDP86-00513R001135130004-3 


Hetero aat 


81367 


Utilization of Thermoelectric Emission for 9/181 /60/002/03/26/026 
Direct Convergion of Thermal Into Electric BOOG /BOTT 
Energy 


optical micropyrometer, from which the cathode output wae determined. 

A negative voltage V of 50 - 100 v wag applied ta the anode, and « 
relatively high fonic current I, was observed, which steaply roae with 
fnereaaing p and increasing T. tr.{ was considerably higher than would 
have corresponded ta the 3/2-law. The compensation effect of the fonic 
epace charge due to the thermal electrona of the L-cathode was inveati- 
gated. Pig. 1 shows the brightnese temperature Thy as afunction af I 
(Curve I), and Pig. 2 shows Tyr as a function of the snavtcctreultes 
electron current I... An inveatigation of the dependence of Ip, on Ieg 
(Curve II}; the 


showed that I, may be set equal to Teo/ks with k “5 


actual value of Ip corresponds to a k! cif and lies between the two 


Curvas I and II. Fig. 1 ahows the ratio a « Ip/Tpos and Pig. 2 analogous 

B = Teo/Tas computed from the Richardacon formula. Pig. ¥ showe the atatic 
characteristics, f.e., the function Igg(¥) with small V for the brightness 
temperature $,260°C. Fig. 4 shows the load characteriatica, i.@., the 
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resistance dependences of the output %- rR on Yp = Eek and Ig are 
shown. Fig. 5 shows Wpy(Th,). Finally, Fig. 6 gives the curves analogous to 
Fig. 4 for apacial paraneters (Th 1,3500°C Ig =2-0 a/cu’, output 


0.6 w/en?, 1 ~5%). The cathode area in the experiments wat 0.07 ca2. 
These reaulte are compared with those of Ref. 3, where higher effictenc‘es 
were obtained. The experimental results of the Pregent paper indicate 

a new possibility of obtaining high Teo and y at relatively low cathode 
teaperaturee, In conclusfon, the authors thank VY. A. Morazovekfy for 
having supplied the test tubes. There are 6 figures and if references: 

7 Soviet and 4 English. 


ASSOCIATION: Inatitut ficiki AN USSR Kiyscv (Physica Institute of the 
AS UkrSSk, Kiyer) \ 
rec 
SUBMITTED: May 4, 1959 
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S/165. 60/005/002/006/022 


1 (wha, 1396 1088) D274/D30 


Morgulie, ND. 
On the determination of gas preseure in the very 
low range by methods of electron adsorption 


PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, Vo 5, N05. 2, 1960, 
212-221 


TEXT: Three electron-adsorption methods are described: 1) by re- 
flection of slow electrons, 2 ect and inverse) 
3) auto-electronic emi 

than other ionization or magnetron vacuum 
gauges permit measuring p mn Hg, whereas 
the Alpert vacuum-gauge C “LO am Hg; J. Hobson 
and P. Redhead (Ref. 1: Canai. Journ. 36, 271, 1958). 
Adaorption properties of gases at Low pressures are described. The 
aim of the adeorption methods consists in determining the rate of 
adsorption of @ gas Layer, i.e. the effective gas-preesaure p'. 
Adsorption methods are eapecially desirable for devices used in the 
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study of surface effecte. The proposed methods are preferable to 
the glow method, since they eliminate a complex process of gas 
desorption, involved in that method. The simplifying assumptions 
underlying the proposed methods consiat in averaging the parametera 
related to the composition of the residual gases and to the inhonc- 
geneity of the adaorbent surface. On the method of slow-electron 
reflection, £t was found that the reflection coefficient R is high- 
ly dependent on the surface concentration mn of the adsorbed gas mole- 
cules; hence £t was possible to use the time-dependence R « f(t) for 
determining the order of magnitude of effective pressure p' of the 
residual gases. The relation 

dR) ,. (dR . dn Cop! (6 

a) dn dn) Oe } 
is obtained. The experimental Lamp used had a set-up fer measuring 
R, and Alpert vacuum gauge, etc. On the method of contect poteutial, 
in the adsorption of reaidual gages on metal surfaces, the work- 
function P of electrons may considerably vary, hence tke contact 
potential vy, © AQ . Therefore, the time dependence vy « f(t) can 
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be used for estimating the gas pressure: 


oe) d 
Vk een 6 (ex é 4K feo (2), = Csp* (7) 


where - fe the dipole moment of the adsorbed molecule, For the 
coeffictent Cy the empirical value of © 10-? aec“L om-£ i¢ obtained. 
: The method juat autLined ie a direct one. The inverse contact-pot-~ 
~| ential method consiate in determining the time dependence I, = £(t) 
of an electron current, related to the gas pressure. On the method 
of auto-electronic emission, the pressure can be indicated by the 
rate of emiasion om a acreen, or by the change in character of 
emigesion, but especially by the relationship [p e £(t) in the adsor- 
ption procesa. ‘che formulas for the current Ig are analogous to 
thoge used above. A apecial experimental lamp was used for verify- 
ing the method. It ie noted that photo-electronic emission can also 
be used in thi method. These methods are useful as complementary 
ones to the foufzation methods. At present, the most convenient 
and simple are the contact-potential methods, whereas the auto-elec- 
tronic emission method holds out prospects for the future. ALL the 
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described methods are still in need of greater accuracy. There are 
& Figures, L table and 12 references: 3 Soviet-bloc and 9 non-Soviet- 
bloc. The 4 most recent references to the English-language publica- 
4 tions read as follows: J. Hobson, P. Redhead, Canad, Journ. of Phys- 
ee ics, 36, 271, 1958; J. Eiainger, Journ. Chem. Phys., 30, 412, 1959; 
| T. Hickmott, F. Hudda, Journ. Chem. Phys., 28, 506, 1958; TT, Hick- 
| mott, Bull. Am. Phys. Soc., 4, L359, 1959. 


7. ASSOCEATION: Instytut fizyky AN USSR (Physics Institute, AS Ukr- 
i SSR) 


SUBMITTED: September 30, 1959 
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g/109/60/005/012/026/035 
fe. 2585) E192/E582 

AUTHOR Morgulis, N. D. 

| TITLEt On the Rele Played by the Contact Potential Difference 


in Thermionic Energy Conversion 


PERIODICAL: Radictekhnike ¢ crextrontka, 1960, Vol. 5, ¥o+l2y 
| pp. 2052-2053 


TEXT t In connection with the paper by ¥. Grodko and others 
appearing on p.2046 of this journal, the auther wishes to atate 

the following.« The problem diacussed by ¥. Gradko et al. is not 

new nor are the results obtained by them; for example, in 4 paper 
published by the author with his collaborators (Ref.L) the probLlest 

of the influence of the centact potential difference ¢, ~ ¢ = Uy 
on the output parameters of @ thermionic energy converter was 

also investigated and it was shown that with decreasing @¢ (auch 

that 2 %e at a constant cathode temperature} the following 
effects could be abserved: L} the electro-motive force of the 
converter wad constant, 2} the optimum output voltage was reduced, 

3) the specific power was increased and &) a maximus energy 

efficiency cauld be observed. In fact, the quality of & converter 

is determined by the energy efficiency and not by its electron 
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Thermiontc Energy Conversion 


efficiency. As regards the latter efficiency, £t is shown by 

B. Gradkea et al. that these can be as large as unity, i.e. 
considerably higher than the Carnot efficiency. It fe further 
pointed out that at present and in the near future ft will be 
necessary to base all the thermionic energy converters on ayateae 
with a finite potential difference (1.0. > BJ); secondly, this 
cage gives a very high energy efficiency (kK: Hefnquist, 

M. Kanefaky, F. Norman, Ref.2}. On the other hand, the prablem of 
a low temperature energy conversion based on the use of small ¢ 
ie aleo worth investigating, as wae pointed out in an earlier 
work (Ref.1l), There are & refarencest 5 Saviet and L non-Soviet. 


ASSOCIATION: Kiyevakiy goasudarstvennyy universitet im. T. G. 
Shevchenko (Kiyev State University iment 
T. G. Shevchenko) 


SUBMITTEDt June 20, 1960 
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5/089 /60/009/01/08/011 
po14/B070 
G.E fA - 
AUTHORS: Morgulis, N. p., Korchevoy, Yu. P. 
TITLE: Phermoelectron aancursion (ot qheraal’ Into Electrical 
Energy Using Thorium varbite ,) 


PERIODICAL: Atomney® energiyas 1960, Vol. 9, Ho. 1s PP: 49-51 


TexT; In continuation of the published works of Ref. 1, first of all 
a cathode material (one-component type) "as gought, which would have 
marked emissivity even at To 2000°K. A diode filled with cesium vapor 
was employed, whose cathode «as 7 tungsten band in the center of which 
was applied & thin film of ThCo. A tantalua anode with a shielding ¥e5 
placed at a distance of about 1.5 xm from the cathode. The temperature 
of the cathode "as measured by ceare of an optical micropyrometer. The 
measuring flesk into which a dcop of cesiua "as put, "as placed in @ 
thermostat. Thus, the pressure of the cesium vapor could be determined 
from the constant temperature of the flask, which could be exactly 
measured. The interesting parameters of ThC2 were determined by methods 
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of fon and electron emission. For the temperature range 1906-2100°K and 
| at a cesium temperature of 250°C, a specific cathode power 
G= 12 ¢ 4 w/om2 and an efficiency uf thermoelectric conversion 
1 12 ¢ 5 % wre found. Thege resulta are aupplemented by taking the 
7 current-voltage curves (Fig, 4) for an tnner and an outer circuit, In 
the first case, the Saturation regicn between Vp = -0.2 and ~1.6 y is 


hardly marked for reasons not known. In the second cage, it ig 
; remarkable that the Tegion of are discharge te @issing. Professor G. V. 
Samaonav from the Institut metallokeramiki 1 spetasplavov AN USSR 


: Inetitute of Powder Metallurgy and Special Alloys of the 4S UkrSSR) 
prepared the thorium carbide. There are 4 figures, 1 table, and 3 


! references: 2 American and 1 Soviet. LY ry 
| SUBMITTED: February 6, 1960 
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AUTHORS: Morgulig, Ke D., Kaunovets, A. C. 
TITLE: Formation Kinetics and Some Properties of Oxygen Filus ec 
Adaorbed on Tungsten a So ne ee 


PERIODICAL: Isveatiya dkademii nauk sssr. Seriya fictcheakaya, 
1960, Vol. 24, Wo. 6, pp. 647~ 656 


TEXT: This fe the reproduction of a lecture delivered at the Sth All- 
Uniom Conference on Cathode Electronica frou October 21 to 26, 1959 in ; 


Moacow, Thie paper ia devoted to Calculation probleme of Cxygen adaorp- 
tion on tungaten. In the introduction, these processes are digcueeed fin 
general, and formula ({) for the rate of formation of a film adsorbed on 
the aurface fg Gi{ven, Furthermore, the teat tube shown fn Fig. 1 te dig- 
cugsed with which the surface potential of « tungaten band contained in 
the tube can be measured, This tube ts equipped with an Al'peart manometer 
by meane of which the pressure jumps in the fonization can be measured. 
In thie part of the paper, B. 4. Chuykov, Ya. Ho. Kucheroy, ¥. K, Medvedev, 
and Yu. S, Vedula are mentioned. The aecond part of the paper deals with 
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the adsorption kinetfios of oxvgen filme on tungsten. In Fig. 3 the de- 
pendence of the contact potential on the perfod of adaorptfon with dif. 
ferent axsgen pressures fe graphically repregented. From thie ‘fecram 
| the authore obtetn the coefficient for the oxygen condensation 
| (y © 0.05) by formule (6), and they point to fte low value compared with 
other resulte. In the discuesion of thie reault {t te pointed out that 
| this problem has not yet been theorutically dealt with, and in concluafon 
: 4¢ fe stated that on the basis of the results obtained here it fs ditfi- 
cult to determine the coefficient of oxygen condensation. In the com- 
prehengive discussion of the properties of the adaorbed oxygen the 
dependence of the contact potential on the period of adsorption and the 
teaperature (Figs. 6, 7), the depenience of the jumps on the temperature 
for pure CO and pure 0,, and the dependence of the jumpe on the adsorp- 
tion pertod with vartolie pressures (Fig.if) are dealt with. The existence 
of @ second adsorption phase of 0, which cauld not be proved here is 


discuaset. Furthermore, the effect fe pointed out in which apparently 
the film of CO molecules te replaced by 0, molecules. The authors thank. 


Ta. G. Ptushinskfy for aseistance given th the performance of the work. 
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Tare 3006/8011 


TITLE: Conversion of Heat Shdues ake Electric Energy ty Means of Thermo- 
electronic Emission A 


PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Yol 70, Nr 4, pp 679-692 (USSR) 


TEXT: The present article offers a chronological gurvey of experiments, methods, 
and possibilities of converting heat energy cirectly into electric energy. Experi- 
ments were begun in 1949 by working with the thermoelectronic emtasion from pure 
tungsten in cesium vapors; the effictencties attained were very lox. Today, there 
are already amall laboratory instruments attgining an ]& 15% and (per cathode 
surface unit) a specific power of & +30 w/em®, An important contribution to these 
problems has been made by A. F. Ioffe whe suggested the “vacuum thermocouples" 
working on a semiconductor basis. The laboratory instruments used tcday may be 
divided into two classes: vacuum instruments, and gas- or vapor-filled instrumen‘e. 
The first part of the present article deals with investigations and their results 
in the firat etage during the years 1949 to 1957. The second part is devoted to the 
latest achfevementa in the field of thermoelectranic converters (1956-1959). The 
results given by the papers mentioned in references 9.26 are discugsed. Investi-. 
gations in thie field were intensified in 1958. a@ great number of laboratory in- 
struments for direct energy conversion was developed, and the possibilities of 
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cathode heating by means of nuclear energy were investigatede Again, cesium vapors 
were made use of, that had staod their test in the production of contact potential 
differences (increase of efficiency) and in the neutralization of electron apace 
charge by thermal icons. & converter with a high-temperature W cathode in Ca vapor 
(kef 9), that was investigated in the range of 255092910°K, is diecussed next. In 
thie case, good agreement was found with theory tn thet «0p at 2900°K. Ae may be 
seen from the table, q and w rise exponentially with the cathode temperature (cf. 
alao Fig 9). Besidee © cathcdes also auch of Re and Ta (Refs 13,14) were inveatt~ 
garvede At 2900°K, auch inatrumentes attained only mike Since & lowevoltage diss 
charge occurred between the electrodes, the instrument was terued “plasma thermo- 
couple”. A further temperature increase of the cathcde {= 3000°K) brought about 4 
rise of. t to wi§f%at a ~50 w/om?. ks may be seen from figure ii, efficiency drops 
sharply if there occurs a discharge between the electrodes. In order to keep the 
space charge as lcw as possible in the case of vacuum devices, experiments were 
undertaken with very atrongly approached electrodes (up to 10m: (Ref 16). The 
authors worked with two low-temperature L-cathades; figure {2 whowe a comparison 
between theoretical and experimental reaulte. It is agsaumed that with about 50 auch 
cathodes {t fe poasible to attain a power of O.5-1.0 kw at yr 0+15&. Further in- 
vestigations of lowautemperature cathodes in Ce atmosphere followed. The production 
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of positive Ce fons by local thermal ftontsation Le described (Ref 18). Working 
with cathode-adsorbed Ca°? seems to be promfaing. In reference 21, calculations 
of hypothetical thermoelements were made, that were expected to render posaible 
an.) of 25-50% at 1100°C, and to attain a total efficiency of 50-60% together 
with « steam turbine plant. Further low-temperature cathode converters are mentioned 
(Refe 22,25) along with a theoretical investigation (Ref 25). Finally, « few 
suggestiong made by Weetern authorea concerning the direct conversion of nuclear 
energy into eleatric energy are discussed. The efficiencies of theee instruments 
are between 5 and 10%; only in the case of a temperature difference between cathode 
‘and anode amounting to 2000° an je 25s would be possible. There are {6 figurea, . 
1 table, and 26 references, 14 of which are Soviet. 


Card 3/3 


PEON T RE 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135130004-3" 


